Introduction
In recent years, Klebsiella have become important pathogens in nosocomial infections [1] . Klebsiella sp. is well known to most clinicians as a cause of community-acquired bacterial pneumonia, occurring particularly in chronic alcoholics and showing characteristic radiographic abnormalities due to a severe pyogenic infection. They possess a polysaccharide capsule, which is the main determinant of their pathogenisity. The capsule is composed of complex acidic polysaccharides. Its massive layer protects the bacterium from phagocytosis by polymorphonuclear granulocytes [2] .
Inappropriate antimicrobial treatment and overuse of antimicrobials have been a contributing factor to the emergence of resistant bacteria.
Antimicrobials are frequently prescribed for the indications in which their use is not warranted, an incorrect or sub-optimal antibiotic is prescribed or in some cases for infections likely to resolve without treatment [3] . Resistance to a single drug can spread rapidly through a bacterial population. Increasing antimicrobial resistance has been reported for Klebsiella sp. The microorganisms remain highly susceptible to most antimicrobials [4] ; only one isolate was resistant to third-generation cephalosporins.
Plasmids may carry genes that provide resistance to naturally occurring antibiotics in a competitive environmental niche, or alternatively the proteins produced may act as toxins under similar circumstances. Cell lysis is vital for the extraction of DNA, RNA and Proteins from cells. Therefore, it is needed in most cell biology techniques and even molecular biology techniques.
Objectives behind this particular study are determination of which antimicrobials the microorganism is resistant to, determination of the correlation of antimicrobial resistance pattern with their plasmid profile, determination of the effect of SDS (sodium dodecyl sulphate) and acridine orange on plasmid isolation and antimicrobial resistance pattern of multi-drug resistant clinical isolates of Klebsiella sp. and as a guide to know which antibiotics the microorganism is sensitive for those patients suffering from infections caused by Klebsiella sp.
Materials and Methods

Source of Sample Collection
Twenty five isolates of Klebsiella sp. were collected from laboratories of different diagnostic centers during six months study period. The samples were collected from pathological specimen. For the purpose, slants of McConkey agar were prepared in test tubes for collecting the samples and incubated them at 37˚C for 18 hrs. Red colony grew in the media depicting the presence of gram negative bacteria.
Antimicrobial Susceptibility Test
The antimicrobial susceptibility pattern of Klebsiella sp. to 17 antibiotics namely amoxicillin, Am (30mcg/disc), ceftriaxone, Ci (30mcg/disc), cephalexin, Cp (30mcg/disc), cephradine, CV (25mcg/disc), chloramphenicol, C (30mcg/disc), ciprofloxacin Cf (5mcg/disc), cloxacillin CX (1mcg/disc), co-trimoxazole, Co (25mcg/disc), erythromycin, E (15mcg/disc), gentamycin G (10mcg/disc), neomycin N (30mcg/disc), oxacillin OX (1mcg/disc), penicillin G P (10mcg/disc), rifampicin R (5mcg/disc), tetracycline T (30mcg/disc) and vancomycin VA (30mcg/disc) was determined by disc diffusion Kirby Bauer method [5, 6] . All tests were performed in Mueller-Hinton Agar plates.
From the first antibiogram, 7 multidrug resistant samples were selected. Each of 7 samples of Klebsiella sp. was treated with 0.1%, 1% and 5% SDS respectively. Antibiotic susceptibility test for these 7 samples was carried out in absence of SDS and each of those isolates were treated with 0.1%, 1% and 5% SDS by disc diffusion Kirby Bauer method [5, 6] using the same 17 antimicrobials. The plasmid profile analysis of the above samples was done using gel electrophoresis.
Plasmid Isolation
To isolate plasmid DNA from bacteria, the alkaline lysis procedure is used miniprep [7] . The above method was carried for liquid cultures of the multi-drug resistant and sensitive Klebsiella Sp. isolates containing 0.1%, 1% and 5% SDS (Sodium Dodecyl Sulphate) respectively and the result of their plasmid isolation was observed under UV light.
Separation of Plasmid DNA By Agarose Gel Electrophoresis
Agarose gel electrophoresis [7] method was used to separate Plasmid DNA obtained from the isolates. The plasmid DNA was subjected to electrophoresis in 1.5% Agarose in TBE buffer for about 90 minutes to allow the loading dye in each sample to migrate near the bottom of the gel. The gel was viewed on an ultraviolet (UV) light box (short wave, ultraviolet products, Inc., San Gabriel, California, USA, 254nm).The photographs were taken under UV illumination using Sony cyber shot 5.1 megapixel, USA.
Results
The culture sensitivity pattern of Klebsiella sp. isolates under study to different antimicrobials isolated from different pathological specimens demonetrated that most isolates showed resistance to some commonly used antimicrobials such as amoxicillin, cephalexin, cephradine, chloramphenicol, ciprofloxacin, cloxacillin, co-trimoxazole, erythromycin, neomycin, oxacillin, penicillin G, rifampicin and vancomycin (as shown in Figure 1 ). Isolates obtained from urine were found to be resistant to antimicrobials. All isolates showed resistance to cephalexin, cephradine, ciporfloxacin, cloxacillin, erythromycin, oxacillin, rifampicin and tetracycline respectively. Least number of isolates showed resistance to tetracycline (36%) and ceftriaxone (40%) and gentamycin (56%) respectively. From the study of antimicrobial resistance pattern, 7 multidrug resistant isolates were selected (C-437 URINE KLEB, KLEB C-014, C-282 URINE KLEB, 512 KLEB, C-579 URINE KLEB, 415 URINE KLEB and M-204 URINE KLEB ). Sample 415 Urine Kleb, which is a multidrug resistant Klebsiella sp. isolate, developed sensitivity for ceftriaxone, ciprofloxacin, cotrimoxazole, gentamycin and neomycin respectively on treatment with 5% SDS and 5% SDS along with acridine orange (10µg/ml). Isolate C-437 Urine Kleb developed resistance for ceftriaxone on being cultured in 5% SDS and acridine orange in Luria broth. Table 1 shows the trend of culture sensitivity of treated and untreated Klebsiella sp. isolates with 5% SDS and acridine orange to different antimicrobials. It was found that all the 5% SDS and acridine orange treated and untreated isolates were resistant to amoxycillin, cephalexin, cephradine, and cloxacillin.
In the present study SDS was used because it is a curing agent and hence it leads to the formation of pores in the bacterial cell wall through which the plasmid come out of the cell which was also indicated in the gel electrophoresis [8] . In the plasmid analysis of the Klebsiella sp. isolates grown in 5% SDS in Luria broth as shown above in Figure 2 , plasmid was isolated from the multidrug resistant isolates such as KLEB C-014 (1s), C-282 URINE KLEB (2s), 415 URINE KLEB (3s), C-579 KLEB (4s), 512 KLEB (6s) and KLEB C-36 (7s). Plasmids were also found in the isolates KLEB C-014 (1As), C-282 URINE KLEB (2As), C-579 KLEB (4As) and KLEB C-36 (7As) respectively when grown in 5% SDS and acridine orange in Luria broth. For the multidrug resistant isolates, plasmids appeared to be of similar size which may indicate that all cells contained plasmid. But based on this observation we cannot confirm that the drug resistant genes are present in the plasmids. Klebsiella sp. isolate 415 URINE KLEB developed sensitivity for ceftriaxone, ciprofloxacin, co-trimoxazole, gentamycin and neomycin respectively. It appears from this finding (as shown in Figure 2 ) the isolate 415 URINE KLEB lost its plasmids when grown in the presence of SDS and acridine orange. So it appears that ceftriaxone, ciprofloxacin, co-trimoxazole, gentamycin and neomycin resistant genes may be present in plasmids. As a result, it can be concluded that plasmid gene may or may not be responsible for developing multi-drug resistance for the isolate 415 URINE KLEB. However, further study is necessary to confirm this issue because in case of other isolates presence or absence of plasmid has no relation with ceftriaxone, ciprofloxacin, cotrimoxazole, gentamycin and neomycin respectively.
Presence of plasmids were observed in Klebsiella sp. isolates, namely KLEB C-014, C-579 KLEB, and 512 KLEB, although there was no change in their antimicrobial susceptibility pattern on being grown in 5% SDS (sodium dodecyl sulfate). There was no significant change in result of plasmid profile analysis on growing the Klebsiella sp. isolates in presence of acridine orange (10µg/ml) along with 5%SDS.
Discussion
Drug resistance in microorganisms is a predictable and perhaps inescapable response to the use of antimicrobial agent. It can arise from the selection of resistant strains among naturally susceptible species or from the ingress of new strains of naturally resistant species [9] . The extent of use of particular agents in a given environment dictates the rate at which resistance arises among microbial populations. In the last several years, the question has arisen whether it is necessary to determine if each isolated Klebsiella sp. strain is an ESBL producer [10] . The answer depends on the epidemiologic situation of a country or a hospital, but it should definitely be positive if a high percentage of ceftazidime-resistant strains is to be expected. To date, two diagnostic tests have been most commonly used for the detection of such isolates. In the double-disc synergy test, a disc of clavulanic acid and a disc of an extendedspectrum cephalosporin such as ceftazidime are placed close together on an agar surface inoculated with the test organism [10] .
In the present study, Klebsiella sp. isolates were collected from different pathological specimens and seventeen different antimicrobial agents were used to test the susceptibility. Most of the Klebsiella isolates of this study showed resistance to the first line antibiotics that are commonly prescribed by the physicians. Significant isolates showed resistance to some commonly used antimicrobials. Isolates obtained from urine were found to be resistant to antimicrobials. All isolates showed resistance to cephalexin, cephradine, ciporfloxacin, cloxacillin, erythromycin, oxacillin, rifampicin and tetracycline respectively (Fig.1) . Lowest number of isolates showed resistance to tetracycline (36%) and ceftriaxone (40%) and gentamycin (56%) respectively. A change that was observed in our present study is that plasmid isolation was more effective when the isolates were grown in SDS (sodium dodecyl sulfate). The results of plasmid analysis varied with concentrations of SDS in Luria broth (Table 1) . No specific change was observed when plasmid isolation (Fig.2 ) was done to Klebsiella sp. isolates grown in SDS and acridine orange (10µg/ml). An attempt was taken to carry out plasmid curing but it was rendered unsuccessful in our present study.
Resistance factors, particularly those carried on mobile elements, can spread rapidly within human and animal populations. Multidrugresistant pathogens travel not only locally but also globally, with newly introduced pathogens spreading rapidly in susceptible hosts. Antibiotic resistance is frequently determined by genetic information of plasmid origin [11] . The correlation between antibiotic resistance and plasmid profile may indicate that the genetic information is plasmid borne. Initially, there was a tendency to assume that antibiotic resistance genes appeared only after antibiotics began to be used widely in medicine. However, the genetic diversity within some classes of resistance makes it clear that the genes have been evolving for a much longer time [11] . Widespread antibiotic usage exerts a selective pressure that acts as a driving force in the development of antibiotic resistance. The association between increased rates of antimicrobial use and resistance has been documented for nosocomial infections as well as for resistant community acquired infections [12] . As resistance develops to "first-line" antibiotics, therapy with new, broader spectrum, more expensive antibiotics increases, but is followed by development of resistance to the new class of drugs.
Conclusion
In the present study, it is observed that antimicrobial resistance to Klebsiella sp. has been increased from the previous studies carried out [13, 14] . To avoid these anomalies, prescription of antimicrobials by quack should be prohibited, physicians should not prescribe without pathological investigation as well as government doctors, pharmacists, patients and all health related personnel should be alert and conscious to ensure rational use of antimicrobials. In present study, the result obtained indicates that there is a correlation between plasmid and antibiotic resistance of Klebsiella sp. But further studies are to be carried out in future to confirm this issue. Besides if the gene responsible for multidrug resistance can be located, genetic engineering and further research can be done to prevent Klebsiella sp. from becoming resistant. R= Resistance, S= Sensitive, * = change in sensitivity to antimicrobials after culturing in the presence of 5% SDS and acridine orange (10µg/ml) in Luria broth.
